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greater than about one-half that seen for males (15 x 10-6/gamete/rad
following a single x-ray dose of 300 rad).

Chromosomal Nondisjunction

Relevant human data on the possible induction of nondisjunction t>y
radiation was discussed earlier in this chapter. Studies of mice by Tease
(Te82, Te85) are pertinent and quantitative. The preovulatory oocyte of the
female mouse is sensitive to the induction of nondisjunction (specifically,
hyperhaploidy) at low doses of x rays (10, 25, and 50 rad). The rate is 6
x 10~4 to 7 x 10~4/cell/rad, and there is no influence of age on this rate
of induction, although the intercept increases 10-fold in 1-year-old females
compared with that in 90-day-old females. Less mature oocytes (those
scored between 9.5 and 23.5 days after exposure) were significantly less
sensitive and gave linear rates of 5 x 10"5 to 7 x 10~5/rad over the dose
range of 100 to 600 rad. The mechanisms of induction are not clear, but tlie
frequencies of all structural aberrations observed in preovulatory oocytes
were considered sufficient to account for the majority of nondisjunction
events (Te86). Thus, in mice at least, age is not a factor in radiosensitivity.
The preovulatory oocyte is sensitive to low doses, but less mature oocytes
are quite resistant.

Multilocus Deletions

The specific-locus test has provided useful data on the characteristics
or phenotypic manifestations of mutations induced by different radiation
qualities and in different germ cell stages. Many of the new mutations
apparently involve a deletion of a small portion of the chromosome where
the marker gene is located, although some would also appear to be at least
the equivalent of an intragenic mutation. Deletions that clearly involve
more than the specific locus (multilocus deletions) have recently attracted
more attention in genetic risk analysis because they will generally have
deleterious effects on the heterozygous carriers and are nearly always lethal
when they are homozygous (Ru87, de87). The deleterious manifestations
in the heterozygote include reductions in viability, growth rate, and fertility
and are seen in a variety of organisms, including, in addition to the mouse,
both Drosophila melanogaster and Neurospora species (Se87).

Russell and Rinchik (Ru87) have presented information on the char-
acteristics of about 300 radiation-induced mutations involving the d, se, and
c loci in mice. The frequency of intragenic mutations is small; only 15% of
the spontaneous mutations and 11% or less of the induced mutations are in
this class. Depending on the cell stage and radiation quality, about 25% to
75% of induced mutations are multilocus deletions, while less than 5% are
seen in controls. The balance, from about 25 to 80%, are classed as viable